Stage-related chondrogenic potential of avian mandibular ectomesenchymal cells.
We have examined the in vitro stage-related chondrogenic potential of avian mandibular ectomesenchymal cells using micromass cultures. Our results indicate that mandibular ectomesenchymal cells as early as stage 16, soon after the formation of the mandibular arches and well before the initiation of in vivo chondrogenesis, have chondrogenic potential which is expressed in micromass culture. There is an increase in the total area of the cultures occupied by cartilage when cells from increasing stages of development are used. The nodular pattern of chondrogenesis in these cultures indicates that mandibular ectomesenchymal cells are a heterogenous population from the time of mandibular arch formation. In addition, we studied the temporal expression of the genes for extracellular matrix proteins during in vitro chondrogenesis and correlated the morphological changes with the pattern of gene expression. Low levels of type II collagen mRNA are present in the cultures prior to detection of any stainable cartilage matrix and increase 5 fold just before the onset of chondrogenesis in vitro. On the other hand mRNA for cartilage proteoglycan core protein was not detected until the second day of culture when stainable cartilage matrix was present and progressively increased thereafter. Messenger RNA for type I collagen was present at the time of initiation of cultures and continuously increased during the culture period. Our experiments also indicated that embryonic epithelia can inhibit the in vitro chondrogenesis of mandibular ectomesenchymal cells and that the inhibitory effect of embryonic epithelia is independent of its age and site of origin.